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The title compound, [FeRu(C 5 H 5 )(C2N3)(C 17 H 14 P) 2 ], was 
obtained by reaction of Cp(dppf)RuCl [dppf = l,l'-bis(- 
diphenylphosphanyl)ferrocene] with sodium dicyanamide in 
dichloromethane. The Ru° atom is capped by an ?7 5 -cyclo- 
pentadienyl (Cp) ring, a chelating dppf and a terminal C 2 N 3 
unit, giving three-legged piano-stool geometry. The C— N— C 
angle of the N(CN) 2 ligand [120.8 (6)°] is significantly smaller 
than that in the corresponding diruthenium complex 
[127.2 (9)°; Zhang et al. (2003). Inorg. Chem. 42, 633-640] 
due to steric hindrance between the two {Cp(PPh 3 ) 2 Ruj 
building blocks. Disorder was found in the dichloromethane 
solvent molecule, which was refined as disordered over two 
positions, with a site-occupancy ratio of 0.53:0.47 (2). 



Experimental 

Crystal data 

[FeRu(C 5 H 5 ) (C 2 N 3 ) (C 17 H 14 P) 2 ] 

M, = 871.49 

Monoclinic, P2i/c 

a = 10.7858 (2) A 

b = 23.2456 (4) A 

c = 15.1530 (3) A 

P = 91.916 (1)° 

Data collection 

Bruker SMART CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.721, r miiX = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.050 

wR(F 2 ) = 0.111 

S = 1.12 

6675 reflections 

488 parameters 



V = 3797.07 (12) A J 
Z = 4 

Mo Ka radiation 
/x = 1.04 mm 4 
T = 293 K 

1.00 x 0.48 x 0.40 mm 



11634 measured reflections 
6675 independent reflections 
5179 reflections with / > 2o(I) 
R iM = 0.029 



3 restraints 

H-atom parameters constrained 
A/w = 0.55 e A~ 3 
Apmh> = -0.84 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



Rul-Nl 
Rul-P2 
Rul-P2 



2.071 (4) Rul-Pl 2.3164 (13) 

2.3050 (13) Rul-Cg(C21-C25) 1.863 (2) 

2.3050 (13) 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

X-ray data were collected at the Fujian Institute of 
Research on the Structure of Matter, Chinese Academy of 
Sciences. 



Related literature 

For background to the use of CpRu(dppf), see: Gao et al. 
(2005). For the structure of [CpRu(dppf)(NCS)], which has a 
related geometry, see: Lu et al. (2004). For the corresponding 
diruthenium complex bridged with an N(CN) 2 ligand, see: 
Zhang et al (2003). 



Ph Ph 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NK2142). 
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[1,1 f -Bis(diphenylphosphanyl)ferrocene-K- 2 P,P f ] (^ 5 -cyclopentadienyl) 
(dicyanamido-/cN)i"uthenium(ll) dichloromethane monosolvate 

Libin Gao 

Comment 

CpRu(dppf) (Gao et al. ,2005) unit is a good building block for preparing heteronuclear molecular wires with excellent 
electrochemistry and photophysical properties. The overall geometry of the title compound (Fig. 1) is similar to that of 
[CpRu(dppf)(NCS)] (Lu et al, 2004), which shows a mononuclear Ru" capped by an ?/ 5 -Cp ring, a chelating 772-dppf and 
a terminal N(CN) 2 ligand, thus completing a three-legged piano-stool configuration. The molecule of the title compound 
is shown in Fig.l and the selected geometric parameters are given in Table 1. The distances of Ru — N (2.072 (5) A) is 
slightly shorter than that found in compound [{Cp(PPh 3 ) 2 Ru} 2 N(CN) 2 ](SbF 6 ) (Zhang et al, 2003). The angle of the 
N(CN) 2 ligand (120.8 (6)°) is significantly smaller than that in compound [{Cp(PPh 3 ) 2 Ru} 2 N(CN) 2 ] (SbF 6 ) (127.2 (9)°) 
due to the steric hindrance between the two {Cp(PPh 3 ) 2 Ru} building blocks. The PI — Rul — P2 chelate angle (96.60 (5)°) 
in the title compound is similar to that in the dppf analogue [CpRu (dppf)(NCS)](96.77 (3)°) (Lu et al, 2004) The overall 
coordination environment of Ru" ion is a distorted octahedral geometry. 

Experimental 

To a dichloromethane (20 ml) solution of Cp(dppf) 2 RuCl (0.20 mmol, 151.6 mg) was added a methanol (5 ml) solution 
of NaN(CN) 2 (0.50 mmol, 44.5 mg) with the color change from orange into pale yellow. After the solution was stirred at 
room temperature for 4 h, the solvents were evaporated in vacuo to leave a residue which was dissolved in 3 ml of di- 
chloromethane. After taken by filtration, the filtrate was layered with petroleum ether to give pale yellow crystals of the 
product. Yield: 83%. Crystals suitable for data collection were obtained by slow evaporation from a dichloromethane and 
hexane solution at room temperature 

Refinement 

H atoms were positioned geometrically, with C — H distances of 0.96 or 0.93 A, and allowed to ride on their respective 
parent C atoms, with (7 iS0 (H) = 1 .2Ueq(C). Disorder was found in the solvent dichloromethane, which was refined as 
disordered over two positions, with site occupancy ratio 0.53:0.47 (2) 

Computing details 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The title compound with 20% displacment ellipsoids. H atoms and solvent CH2CI2 are not shown clarity. 

[1,1 '-BisCdiphenylphosphanyOferrocene-K 2 ?,/"]^ 5 - cyclopentadienyl)(dicyanamido-/WV)mthenium(ll) 
dichloromethane monosolvate 



Crystal data 

[FeRu(C 5 H5)(C 2 N3)(C 17 H 14 P)2] 

M T = 871.49 

Monoclinic, P2\lc 

a = 10.7858 (2) A 

b = 23.2456 (4) A 

c = 15.1530 (3) A 

R = 91.916(1)° 

V= 3797.07 (12) A 3 

Z = 4 

Z)ata collection 

Bruker SMART CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and co scans 



F(000)= 1768 

£) x = 1.524 MgrrT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5840 reflections 

6>= 1.6-25.0° 

fi = 1.04 mnr 1 

7=293 K 

Prism, yellow 

1.00 x 0.48 x 0.40 mm 



Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
7/^ = 0.721,7/^=1.000 
11634 measured reflections 
6675 independent reflections 
5 1 79 reflections with I > 2a(I) 
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R iat = 0.029 k= -27-*23 

# max = 25.0°, # min = 1.6° / = -18^13 

A = -12— >12 



Refinement 

Refinement on 

Least-squares matrix: full 

R[F* > 2cr(^ 2 )] = 0.050 

wR(F 2 ) = 0.111 

5= 1.12 

6675 reflections 

488 parameters 

3 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F 2 ) + (0.0223P) 2 + 9.9372P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.002 
A/w = 0.55 e A" 3 
A/w = -0.84 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U *ITJ 


Rul 


0.45845 (4) 


0.634892 (17) 


0.57549 (2) 


0.03596 (12) 


Fe 


0.35171 (7) 


0.60717 (3) 


0.84919(4) 


0.0468 (2) 


PI 


0.58633 (12) 


0.61849 (6) 


0.69878 (8) 


0.0396 (3) 


P2 


0.29837 (12) 


0.67701 (5) 


0.64910 (8) 


0.0369 (3) 


Nl 


0.3711 (4) 


0.55699(18) 


0.5966 (3) 


0.0429 (10) 


N2 


0.2399 (5) 


0.4731 (2) 


0.6204 (4) 


0.0723 (15) 


N3 


0.2171 (11) 


0.4231 (3) 


0.7574 (5) 


0.167(4) 


C03 


0.1926 (5) 


0.5967 (2) 


0.7760 (3) 


0.0495 (13) 


H03A 


0.1755 


0.5654 


0.7339 


0.059* 


C04 


0.2479 (4) 


0.6511 (2) 


0.7555 (3) 


0.0404(11) 


C05 


0.2557 (5) 


0.6825 (2) 


0.8375 (3) 


0.0550 (14) 


H05A 


0.2906 


0.7211 


0.8456 


0.066* 


C02 


0.1668 (5) 


0.5957 (3) 


0.8671 (4) 


0.0602 (15) 


H02A 


0.1294 


0.5637 


0.8987 


0.072* 


C01 


0.2059 (6) 


0.6479 (3) 


0.9045 (4) 


0.0641 (17) 


H01A 


0.2007 


0.6586 


0.9669 


0.077* 


C6 


0.2320 (7) 


0.4478 (3) 


0.6950 (5) 


0.078 (2) 


C7 


0.3122 (5) 


0.5173 (2) 


0.6117(3) 


0.0449 (12) 


Cll 


0.4735 (6) 


0.5853 (3) 


0.9495 (4) 


0.077 (2) 


hue 


0.4625 


0.5927 


1.0124 


0.093* 


C12 


0.4347 (6) 


0.5359 (3) 


0.9036 (4) 


0.0730(19) 


H12C 


0.3920 


0.5028 


0.9287 


0.088* 


C13 


0.4661 (5) 


0.5423 (2) 


0.8142(4) 


0.0558 (14) 
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JJII 




JJ33 


jjii 




jjii 


Rul 


0.0352 (2) 


0.0436 (2) 


0.02893 (19) 


-0.00103 (19) 


0.00017 (14) 


-0.00060 (17) 


Fe 


0.0538 (5) 


0.0545 (5) 


0.0325 (4) 


-0.0030 (4) 


0.0056 (3) 


0.0018 (3) 


PI 


0.0368 (7) 


0.0498 (8) 


0.0321 (6) 


0.0009 (6) 


-0.0022 (5) 


-0.0040 (5) 


P2 


0.0369 (7) 


0.0363 (7) 


0.0375 (7) 


-0.0016 (5) 


0.0003 (5) 


-0.0013 (5) 


Nl 


0.045 (2) 


0.045 (2) 




0.039 (2) 


-0.001 (2) 


0.0005 (19) 


-0.0042 (19) 


N2 


0.090 (4) 


0.060 (3) 




0.068 (3) 


-0.030 (3) 


0.016(3) 


-0.008 (3) 


N3 


0.317(13) 


0.086 (5) 




0.101 (6) 


-0.056 (7) 


0.052 (7) 


0.024 (5) 


C03 


0.051 (3) 


0.051 (3) 




0.047 (3) 


-0.003 (3) 


0.005 (2) 


-0.001 (2) 


C04 


0.039 (3) 


0.042 (3) 




0.041 (3) 


0.003 (2) 


0.005 (2) 


-0.003 (2) 


C05 


0.067 (4) 


0.050 (3) 




0.048 (3) 


0.001 (3) 


0.005 (3) 


-0.014(3) 


C02 


0.058 (4) 


0.068 (4) 




0.057 (3) 


-0.006 (3) 


0.022 (3) 


0.006 (3) 


C01 


0.083 (4) 


0.065 (4) 




0.046 (3) 


0.004 (3) 


0.027 (3) 


-0.002 (3) 


C6 


0.117(6) 


0.042 (4) 




0.078 (5) 


-0.014 (4) 


0.026 (4) 


-0.005 (3) 


C7 


0.047 (3) 


0.046 (3) 




0.042 (3) 


0.005 (3) 


0.005 (2) 


-0.009 (2) 


Cll 


0.073 (4) 


0.119(6) 




0.040 (3) 


0.002 (4) 


0.003 (3) 


0.017 (4) 


C12 


0.072 (4) 


0.084 (5) 




0.063 (4) 


0.008 (4) 


0.008 (3) 


0.031 (4) 


C13 


0.062 (4) 


0.056 (4) 




0.049 (3) 


0.011 (3) 


0.002 (3) 


0.013 (3) 


C14 


0.042 (3) 


0.064 (4) 




0.038 (3) 


0.006 (3) 


-0.005 (2) 


0.006 (2) 


C15 


0.059 (4) 


0.092 (5) 




0.037 (3) 


-0.013 (3) 


-0.009 (3) 


0.001 (3) 


C21 


0.057 (4) 


0.073 (4) 




0.038 (3) 


-0.016 (3) 


0.006 (3) 


0.011 (3) 


C22 


0.069 (4) 


0.061 (4) 




0.036 (3) 


0.001 (3) 


0.003 (3) 


0.014(3) 


C23 


0.071 (4) 


0.066 (4) 




0.030 (3) 


-0.011 (3) 


0.010(3) 


-0.009 (2) 


C24 


0.061 (4) 


0.081 (4) 




0.027 (3) 


0.003 (3) 


-0.003 (2) 


0.006 (3) 


C25 


0.049 (3) 


0.073 (4) 




0.044 (3) 


0.004 (3) 


0.019(2) 


0.008 (3) 


cm 


0.039 (3) 


0.051 (3) 




0.043 (3) 


0.006 (2) 


-0.002 (2) 


-0.003 (2) 


C112 


0.061 (4) 


0.069 (4) 




0.054 (3) 


0.011 (3) 


-0.015 (3) 


-0.015 (3) 
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0.72(13) 
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0.037 (6) 
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0.049 (5) 
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0.43 (2) 
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-0.049 (13) 


0.006 (12) 


0.005 (10) 


C99' 


0.14(2) 


0.16(4) 


0.18 (3) 


-0.03 (2) 


-0.013 (19) 


0.11 (3) 



Geometric parameters (A, ") 


Rul— Nl 


2.071 (4) 


C24— H24A 


0.9800 


Rul— C21 


2.191 (5) 


C25— H25A 


0.9794 


Rul— C22 


2.200 (5) 


Clll— C116 


1.392 (7) 


Rul— C24 


2.225 (5) 


cm— cii2 


1.396 (7) 


Rul— C23 


2.234 (5) 


C112— C113 


1.383 (8) 


Rul— C25 


2.234 (5) 


CI 12— HI ID 


0.9300 


Rul— P2 


2.3050(13) 


C113— C114 


1.376 (8) 


Rul— PI 


2.3164(13) 


C113— H11C 


0.9300 


Fe— C03 


2.027 (5) 


C114— C115 


1.376 (8) 


Fe— C13 


2.029 (6) 


CI 14— HI IF 


0.9300 


Fe— C14 


2.035 (5) 


C115— C116 


1.385 (7) 


Fe— C05 


2.038 (6) 


C115— HUB 


0.9300 


Fe— C01 


2.039 (6) 


C116— H11A 


0.9300 


Fe— C02 


2.039 (6) 


C121— C122 


1.379 (7) 


Fe— Cll 


2.040 (6) 


C121— C126 


1.388 (7) 


Fe— C12 


2.043 (6) 


CI 22— CI 23 


1.380 (8) 


Fe— C15 


2.044 (6) 


CI 22— HI 2D 


0.9300 


Fe— C04 


2.050(5) 


CI 23— CI 24 


1.358 (9) 


PI— C14 


1.821 (5) 


CI 23— H12B 


0.9300 
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C02— COl— C05 108.6 (5) 

C02— C01— Fe 70.0 (3) 

C05— COl— Fe 69.7 (3) 

C02— COl— H01A 125.8 

C05— COl— H01A 125.6 

Fe— COl— H01A 125.7 

N3— C6— N2 174.3 (10) 

Nl— C7— N2 173.8 (6) 

C12— Cll— C15 108.4(6) 

C12— Cll— Fe 70.1 (4) 

CI 5— Cll— Fe 69.8(3) 

C12— Cll— HUE 125.8 

C15— Cll— HUE 125.9 

Fe— Cll— HUE 125.8 

Cll— C12— C13 108.2(6) 

Cll— C12— Fe 69.9(4) 

C13— C12— Fe 69.2 (3) 

Cll— C12— H12C 126.0 

C13— C12— H12C 125.8 

Fe— CI 2— H12C 126.0 

C12— C13— C14 108.6(6) 

Nl— Rul— PI— C14 -48.8 (2) 

C21— Rul— PI— C14 155.1 (3) 

C22— Rul— PI— C14 135.4(3) 

C24— Rul— PI— C14 -175.2 (5) 

C23— Rul— PI— C14 -143.8 (3) 

C25— Rul— PI— C14 -167.3 (3) 

P2— Rul— PI— C14 38.0 (2) 

Nl— Rul— PI— C121 -174.6(2) 

C21— Rul— PI— C121 29.3 (2) 

C22— Rul— PI— C121 9.5(3) 

C24— Rul— PI— C121 58.9(5) 

C23— Rul— PI— C121 90.4(3) 

C25— Rul— PI— C121 66.8(2) 

P2— Rul— PI— C121 -87.82 (18) 

Nl— Rul— PI— Clll 69.5(2) 

C21— Rul— PI— Clll -86.6(3) 

C22— Rul— PI— Clll -106.4(3) 

C24— Rul— PI— Clll -57.0(5) 

C23— Rul— PI— Clll -25.6(3) 

C25— Rul— PI— Clll -49.1(2) 

P2— Rul— PI— Clll 156.26(19) 

Nl— Rul— P2— C04 49.5 (2) 

C21— Rul— P2— C04 -141.9(2) 

C22— Rul— P2— C04 -171.5(2) 

C24— Rul— P2— C04 152.9(2) 

C23— Rul— P2— C04 142.5 (3) 

C25— Rul— P2— C04 -154.3 (4) 



C225— C224— H22D 120.2 

C223— C224— H22D 120.2 

C224— C225— C226 120.4 (6) 

C224— C225— H22C 119.8 

C226— C225— H22C 119.8 

C221— C226— C225 120.7 (5) 

C221— C226— H22A 119.7 

C225— C226— H22A 119.7 

Cll— C99— C12 131.1 (15) 

Cll— C99— H99A 104.5 

C12— C99— H99A 104.5 

Cll— C99— H99B 104.5 

C12— C99— H99B 104.5 

H99A— C99— H99B 105.6 

Cll'— C99'— C12' 123.3 (17) 

Cll'— C99'— H99C 106.5 

C12'— C99'— H99C 106.5 

Cll'— C99'— H99D 106.5 

C12'— C99'— H99D 106.5 

H99C— C99'— H99D 106.5 

C05— Fe— C13— C12 171.9(6) 

COl— Fe— C13— C12 -43.7(9) 

C02— Fe— C13— C12 -73.6(5) 

Cll— Fe— C13— C12 37.0(4) 

C15— Fe— C13— C12 81.1 (4) 

C04— Fe— C13— C12 -157.3 (4) 

C03— Fe— C13— C14 125.5(3) 

C05— Fe— C13— C14 52.2 (7) 

COl— Fe— C13— C14 -163.3(6) 

C02— Fe— C13— C14 166.8(3) 

Cll— Fe— C13— C14 -82.6(4) 

C12— Fe— C13— C14 -119.6(5) 

C15— Fe— C13— C14 -38.5 (3) 

C04— Fe— C13— C14 83.0 (3) 

CI 2— CI 3— CI 4— C15 0.4 (6) 

Fe— C13— C14— C15 60.0 (4) 

C 1 2— C 1 3— C 14— P 1 1 77.2 (4) 

Fe— CI 3— CI 4— PI -123.2 (4) 

C12— C13— C14— Fe -59.6(4) 

C121— PI— C14— C13 -166.6(4) 

Clll— PI— C14— C13 -61.9(5) 

Rul— PI— C14— C13 64.9 (5) 

C121— PI— C14— C15 9.3 (6) 

Clll— PI— C14— C15 114.0(5) 

Rul— PI— C14— C15 -119.2(5) 

C121— PI— C14— Fe 106.0(4) 

Clll— PI— C14— Fe -149.4(4) 
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-45.8 (10) 


pni t-> -\ P111 PI 1 /" 

C22 1 — P2 — C2 1 1 — C2 1 6 


1^1 C / A \ 

-152.5 (4) 


C15- 


— C 1 1 — C 1 z — C 1 3 


A O ZO\ 

—0.8 (8) 


T) , , i "no pn i po 1 

Ku 1 — rz — Cz 1 1 — Cz 1 6 


Ol ~i / A\ 

83.3 (4) 


Fe — 


Cll — Clz — C13 


j 8. / (4 J 


pni i Pin pon 
Cz 1 o — Cz 1 1 — Cz Iz — Cz 1 3 


a n /o\ 

0.9 (8) 


p 1 c 

C15- 


pi 1 pn T7 _ 

— C 1 1 — Clz — re 


—59.5 (5) 


r>o pti i pon pni i 
Fz — Cz 1 1 — Cz 1 z — Cz 1 3 


171.7 (5) 


C03- 


T> p 1 1 p 1 1 

— Fe — C 1 2 — C 1 1 


-158.4 (4) 


f ' 1 1 pi 1 1 pi 1 i pi 1 >i 

C2 1 1 — C2 1 2 — C2 1 3 — C2 1 4 


-0.7 (9) 


C13- 


T~> p 1 1 p 1 1 

— Fe — C 1 2 — C 1 1 


119.8 (6) 


/"■< -» 1 pi PI 1 O PI 1 /I PI 1 c 

L2 1 2 — C2 1 3 — C2 1 4 — C2 1 5 


0.6 (9) 


p 1 ,1 

C14- 


T7~ pn pi i 

— r e — C 1 2 — C 1 1 


82.1 (4) 


P^n p^i /i poi c pn /: 

Cz 1 3 — Cz 1 4 — Cz 1 5 — Cz 1 6 


a n / a\ 

-0.7 (9) 


C05- 


t?~ pn pi i 

— r e — C 1 2 — C 1 1 


-50.8 (10) 


Pin pn i pti / pik 

Cz I z — Cz 1 1 — Cz 1 6 — Cz 1 5 


1 A ZO\ 

-1.0(8) 


C01- 


T~< p \ 1 p 1 1 

— Fe — C 1 2 — C 1 1 


-77.1 (5) 


TH 1 1 PI 1 /" PI 1 C 

P2 — C2 1 1 — C2 1 6 — C2 1 5 


i ni /" / /I \ 

-171.6 (4) 


/"* ao 

C02- 


T7~ P11 pi 1 

— r e — C 1 2 — C 1 1 


i i /; *i //I \ 

-116.7 (4) 


p 1 i /i PI 1 C P 1 i pi 1 i 

Cz 1 4 — Cz 1 5 — Cz 1 6 — Cz 1 1 


A A ZO\ 

0.9 (8) 


P 1 c 

LI 5- 


t?~ pn pi i 

— r e — C 1 2 — C 1 1 


37.8 (4) 


PA /I T>1 pni pn/ 

CU4 — rz — Czz 1 — Czzo 


ni c / a \ 

121.5 (4) 


P f\ A 

C04- 


T~> P 1 1 P 1 1 

— Fe — C 1 2 — C 1 1 


170.8 (5) 


p/-\ 1 1 pn 1 pn/" 

C211 — P2 — C221 — C226 


-131.6 (4) 


C03- 


T> p 1 ok p 1 

— Fe — C12 — C13 


81.8 (4) 


r~> i Tii p n 1 pn /" 

Rul — P2 — C221 — C226 


-14.7(5) 


C14- 


t?~ pn pi i 

— Fe — C12 — C13 


-37.7 (4) 


t~*f\A no p n 1 pin 

C04 — rz — Czz 1 — Czzz 


-56.5 (5) 


C05- 


rv. nil 

— Fe — C12 — C13 


— 1 /0.6 (/) 


Czl 1 — rz — Czzl — Czzz 


50.4 (5) 


C01- 


T> p 1 1 p 1 •"> 

— Fe — C 1 2 — C 1 3 


163.1 (4) 


t> 1 t*i p< i <-> 1 pin 

Rul — P2 — C221 — C222 


167.3 (4) 


C02- 


-Fe— CI 2— C13 


123.5 (4) 


P n/" P1 1 1 P 111 P1 1 1 

C226 — C221 — C222 — C223 


2.6 (9) 


Cll- 


-Fe— CI 2— C13 


1 1 A O //T\ 

-119.8 (6) 


tyi pni p^«n /"^in 

rz — Czz 1 — Czzz — Czz3 


-179.3 (5) 


C15- 


-Fe— CI 2— C13 


O 1 Ci t A \ 

-81.9 (4) 


pni pni /^no pi^^^ 

Czz 1 — Czzz — Czz3 — Czz4 


-2.5 (10) 


C04- 


-Fe— CI 2— C13 


j i .yj \ i j 


r 1 ??? r??^ 


W.J ^ 1 VJ) 


Cll- 


-C12— C13— C14 


0.3 (7) 


C223— C224— C225— C226 


1.6(9) 


Fe— CI 2— CI 3— C14 


59.4 (4) 


C222— C22 1— C226— C225 


-0.7 (8) 


Cll- 


-CI 2— CI 3— Fe 


-59.1 (5) 


P2— C221— C226— C225 


-178.8 (4) 


C03- 


-Fe— CI 3— C12 


-114.9(4) 


C224— C225— C226— C221 


-1.4(8) 


C14- 


-Fe— CI 3— C12 


119.6(5) 
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